


I ii\ i yj^suq L_jj_j j ^ ■"" \_J— j_OJ i Q I r> II 1 1 o qjj __ CQqIc QI^q 

. 6j_laJI OxoLa- (OgJ_JI Qjlh qjJJ_ Qo 
vj_> QjloIszJI cL6jSo-ll J— — Q-\i oplrJI _UI_jJI vS-— >l jnir Qho yJioJ 
Qlglc Q l"> o oJJ cLluLoJI q_?_JI O-llLo t cli—il Qjjj^cJI O-o-lLsJI CjLlIAJI 
qjp-JI cUo— — I CjLcqjcsqoJI jjjUq q.in.in^ll Q_lo_LsJI oLaaq— lb <o inYi 

. qocl—jiJIq cuolsdl ff irSlgoJI I jjili .1 
cLi__iq q 1 1 In II \jn j-irVi ,_>— II qioi--JI CiLujI j^Jlq iliq— jJI j in i .2 
CLxjlio Qo \jr\r\^'ip^\ jjc LqlijLd Q___oJ LriUl L&±» t ^jluj^JlJI q iirft 
vjaiaoJI vSjLoJI O^qj Lojtq > q.iol n illg cUolsJIopac lojb-o jq^V' 

. Qnr>-Si g qkSq I qioLxu CLbpto Q-o 



g'n^^llBjUl 



4 Llj >±ld jjjij Lo-luI J-L2U jjl ^>ic ^jq j^ij 4 f> ' ■ iM 1 1 ijUial QjIjij o-O 
" j"."* " (Q-Luill LioLol o-fp * CLuptJI lijjqi-t Q£ jjsu CldqJI CiLi o«i>g 

iiqaqj _ai3-J jjlisq t Q S jjjuiq _n>j v_>-0 ^lq oJ-C ' " I __u (Q ml q_fi q 
vj-Lc » 6 1 Iqj qo— — Jl Ciauupl (Oj t ^pj HI I (CLc&jy m lj pdl f> d> clld Qr* 
Tjr to 1 3 Qio i"in ■nilq 4 1 gjojail 1 L6 jic gl lo jL_i vS' 
. vSjnir q qjjniyll 



« _____ — _ _— 

■ 

Nanotechnology ■ 

(^>U 



j n 1 r 

J9_l -_JI 



(T^T) >i_i$- >8_ 




1 



>__9 ^IajI>_i_ 





/flbqar.magazine 



AbQar Scientific Magazine 



faculty of science t Cairo uni 



V-NrG^^i j^i) J^ill jjjjl 




o2>gj pj Jg^JI cud jjjiL ^ill c^jxJI Jj: JlgjwJI (j\ adia^JI 

t c l i ^ n i - j |q m |l| ni m fr jlT^i ri In "s I - j *s n *N p |g n i n I r QjL^) | qJ 

JjuJ i>^Jg " Isld Qsj a£U| cuiujIlJI nmnnJI 0* dtjt^i cLuj 

i"i|j i m n ■ l| tj"" , mV>i|l| (JCLCJ (Jj> (J ^ ' pj JJjjJI (j\ 

i p j r i ( pup aanJu ^Jg^JI jjl j m Jg uiixJ I I * 1 m I aJgjLaxJI Bli 13 5 1 | 
ninK gjsg , jLSiJIg (jLoj-II jxos .. ! ^i^>m , ( (jL^.x»jJ| ) _J 
(5aJ| O^uJI i^l^j CiLuli^l pUdi , JgiJl Ljla-sUl 

ri I il m I j ri r j m l | j i in n*i ^ n |J ni" p ) ( pjJcixJ| j l *\ n i |l| J n ij In i 

ojxlS ttmiij L^jcilg uxuu LiqljI 3 ^g ** pig , L&JL^ ^1 3 & l | t** p '■' 1 
i5>S| oLbljloiJ clnlcJI L^Jl Lou : ^jg_£J[ cludLJI <5gjj ^jji 
pgjJI (i7 ls LmJI >£aJli jjx^JI 0-^ * ( c-Ug-ujJI oalnJI ) d g_ig _£> 

^ n I r l | ^ " ' ^* " 1 1 * n ! T 1 1 3 ■ LcgjLLLI J'^ Pl JJUUULOuJI J 1 1 r ■ 

jgrillnl dULoJI jiLaJLc <j| ^jls ( !? 09-^1 ^ ' ) Jlg-wJ 
. ( ^juLloJI ^figjuJI ) J| unilr 
jjl£>I Jj-d pJJ-£JI 0'j-°-" o-° OLDJogg oj£a sjg jL^diiJI lam 
! ( ijgJdta JjLnJ ) CjLujIj jg ujL^jI Jfog , olLuu IE- <J-° 

Lojj LuLS tjojjJIg olgUuiiJI <jl lg>n^» Cfjill jj pJgl )) 

f.^Uuiii ({ gglogj lib I ^ c t _ r iii JJs cLoJI ^ps 1,1,1 r Sg Irimlifilriri 
Lmglj^tl OaxLu oa^lg qJ-lS jJjj LmJ| 



9 



piholljkhijjl 

c 

!? u(^ILuuulqjl6 



ImlS oUujJI (JjolJ lj.iui.pJi oulaoJI O' ' ~ ' J ' ^ I □ — la-u Ujd &n 

^yp gjaj jj j n jl| Sjaupj pg^igxJI , pLmJI JgLiuxJI IsldJ ajL^>|g 

i ^ n < Jnn j n| ri ll m i l | ^ n I n\ i ^ I ) fi I irj L-i n 1 *s i jl'i n m n n 

. *i r i Inin nir 1*1 ^ 1 1 | 

auLijJdu jpiiT; { JjLd 0^9 3 ! ) o-^4>°^l pJ^I pl-o ITTS pit o-a 

... I it> ■ 1 1* ^ fj I L-i jrj j 1 1 ^ ^ iii i ^ n I r l | In inr j )| i "n l in . ?l | 

(Big Bang Theory - pularJI jL^nijJI fijjU;) 

■ "■Ij ^ " (3g-^J aifiuj: djgJL^j Ldj o_L£i jg^JI o' ( (Jj^ ) J 3 " ' 

p in i L^^c^y , p J ~*i i jLiXLil p 3 iti 7*i ( j l i f l | ^ n i i in J paiii g 

. ■ 1 '■ i rj v *s i .. i i <,j ^ ^n^uu i u^^lg^ 
i^juxij |n_^> ajjLCja Buatfij juaj| <J-d Luii 09-^-" 1^ m jl jg-^-J 
6j|j_i a_Sj jg , aJLc " nit LmJg , bjaJI p ^ 5 ( ajubjjb ) J| 
dLuLcJI cgjcJI ^JiLaJ JUS 0-° ^LIs Jaluilg , liuagJI «ggiu 
. ^jjUl ^Jj jji^UI [J-d ^j^IiJI tjjgjaJI ' ni In II i^JI pg^iJIg CjIj^aJI jjj 
pi in n i i-UiLa - JlaJI >el^|J| Oglll (Jjlcu (JjJL^lll ^jLu CjuLSg 
. JgJoJI \'nm osLj (jit - ^sg-nJI JgJoJI jlgJ^I 

□jj IpUSJj , CLJLdjJo ^JLD J 1 **■ 1 ^ 1 ^ in n i | J ■ m ^ mi -ig *sg Llkijj3 gJ 

! Jx^JI j^j rog-cJI JgJo alj LnJLS jcluJI bmjdcj j£ laxJul LdJLS 
pLu^iJI j| ^jlr: JoJ DgjojxJI ^gjJI JgJoJI bsLj j[jb (jJllJUg 

n II ^ ri I m i | I n ^ t ^ r j niiiim -1 Qj g t r I i"i n II ■ ri qjj g_£jj| 

. cgjcJI clljjju ojLcu oIjLd ujjjuj pju Ixd J^g , jacJI Inudu j (js. fuugj 

I m1j|j *s Q_^j3g I fnY lili ^ ^ p i "i n i? n | j r in l | n i ml iTn ri In n i nj ^ n 
Qmn|| J f i f F J "| gjD , (J j J l | (ajD J 3 I 3 '" D i'ij a pjl B SjJLcJI 

IS puJacJI jL^aJjll Oojs (^Id !!! OjJgLuilll Jxi njxcJI 
: gjn ojlcubI jl^|J| JlgjuJI JxJg !? jbiiuiJl lim Ju ug £aJ| Is 
!? 09^1 f^g^g aaaiu ^jjI 
j n i hi jLlLd IE J| (— ijLoj (JgJaJI jxlc (jLb cLdJLcJI Ciljjanj ujlui a 
jojoJI gJaaJ jljld pmljimn ojoj oolkJIg jliuaJIg ^jIxjjJI jl jLlxcLj 

■ -ilng I r n dJjli jJ (_P»jg , jbtaijJI IxCoJ Cu|ai i^JLcJ oJJ| LflD3|j| 

Er u ' A |> ugsL^ 0-° (jJgill Jl tylgjJI Jfo <^g jbinjill lim J+b Jg^JI 



(jc^Uitl 



l5lL)I ^fjSLDli lSlLoC QSLi\ 





g ihSIoqII ubqjJcdl ^Jft (JJo v>r> ojgiaJI oiuiLi apl^jq ^JoxJI 1^ 
vJj^-d AJgJ vJosJI lis-di pU>Jl ijjug LLLu \Jg^J Ci^Lfi oJUl CjLoq&oJI (Q-cj g 
iLLujI Qj^jLc qjI ^q^q jql±>^JI ^LlujIJI jAjjjJU i -S i g dlo g QUI [j-o 
^JoaJI ls n>> o-Lc >-6 jjluI vS-iiJI ojxfoLoJI Qjtolri _ (OgisJI Q jl* 1 j cU^lqJI (Q_llld 

(: IjAjjJ ijo'^l nfln-if) u i^ 

(jiiic til^o ojjijI) 




CljIj i \J-M> 0° P^' r v"iVqhi vJ^ •• (0 ril Oj5Li .. (Jg^JlAII 

4 vj- ■ » ■' g 0I43JI " ^ rf> vjgjj" vjJiri t j^~>H ^jI t cLoxll ^>ic Qgj^LdJI fLdi 
gL&aljliA } (J>-iJg t QgifioJ (CLdL^lgjU \J g (jgiiij (CLq^^Llll^Li v>u±J 

.. Q ij mill JJLUKXl 6jsJI LJJ Q 1 1111 v5-^JI f O 1 p \J±D 

Lio ?g^f v-i^iJI O-o \J4ib oJ| ij-^J ) vJjUo Cm ir lpA> " 

Lulj ->hl n 4 lefilLo vJjLloJI \Jj\ u)in g i ( (QJLsdl Qo j.ii'S oJJ 
v>icl AJg 4 f) I v Jl (jii> loH^IJLj <oLqJ (dolJI yj » OllS i iiirU vSj-i LU j\Jg 
v/S fft i j i Ifflvp (0 jilio qi^l 4 a>\LiiJI Qo LiLui ^i>l (Q-LszJI jjl vjjJ^J 
cLaaJI g « P~>n^j Laic Lulj LpJl h> I n 4 LdLi toLoJu^AJI ^xj LoJb 

Q ml mil nS fft Vk j^D Llij 4 g .'. A>lr8v '''"'Q '. "Q 1 " [J-O U>\Lf^AJI f IjjJl 

4 Qj^JL6 g ir>v mo H cLo-Lxj » qjlLi AJ 4 Cil^Lc g Loll^l \j±ii iogju 
o-Lc vjl L-M-Lc t-iauLO 4 cllojjlLo O- U9- 1 -' O' 1 '.'. lr< <-iiL6g 

.. yjinillloll v>l£ yJjQSU \j\ }J40 I 1 1 II o il 

. 0*0-^! a 'o lf> u! f ln Loj jJ g •• oj-iJ a u! ' 1-cM J-Lo 

(yjniljJI (JUjL6Jl) 
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^bJL yaaJIg i ObgygjuJU (VPA pjgjjl jcjjl) JU 
LoaJI cJJuJJI rJJUJ&j/'LII rjjOijua.il ts^al rjl 
. (rorujrugJLJI) rj« GO 15 (fjULJI) 
i cLSjlaJI cCgibjjJUJ (S^JI (pc^Jul jCJljJI) JIaOjuuI fj| 

oLujotuJIj £ gj^JIg oUUaJI ^1 _ r iiU cOuOLSjoIj 

rtJjSjjLlclflliAijjjajJll i lijls/JI oLaLuj^jS cUcliljJI 

cOli) i cujluujiJI SLoJIg ctjuuJI y^j bijjg ' uiu^g 
c (jCIaujUI dlsluu cbuuO s rjlbyjuJI jg^Jb Jsb.Qnyj^j 
cUlioiJI rjo ijjj cOj LoS i XiSJIg roliaaJI (^3 cuoldg 
c rtclsuiU (jb aJu: rjJuaJI cUusjJ foLi iSJjy 
d^aU rj\nlui jjmaj^JI is^cp^yjl (jblyilll rjn lyuSg 
Ijg^ LJ&Jb cOjllj 1 djlybi ay5 jjj) raCjJUs. ruxuaJI 
(j£) (JLuuliUI -xjiu (yJI cUnJLaJI jjbl _jcLII (J) JLsd) 
cjliUlg Ol jbuuJIg cLuJI algji^S) JaiJ cOli) t clJUa 
Ol y IfcJIg Ol jlfwJIg c_jSI yxll rtcluo ,j9 Jaaj LaS 1 
yic yjysjg 1 rbjLdl jcpuoJI yic jJSSj ij) [uajuuuJLjg t 
Jag 1 cLcvSJI fjo cloilsJI kSjLjJIg 1 clnj^iiJI jUUI 
cLoglOaJ S del Jlao^jS cUniaJI JSLuLoJI rjn yuSJI 
rJ5 3JU3 1 JjualanJI Oibjg LflUcg cUcI jjjl OlsDl 
! (rjJ^a gi aULuu) tulc l ij-ibJ (jl ^jjaj III 1 liA 
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V * \ V( jyiScp j^-^ 1 ) J3^" ajiazJl 



1 l^fajuuMjg (rogjuljgjJI) cjuaaflii ejgjo cju^SuJg 
rjjJSjuu {jlc cUujJaJI (j£) 3A9J (pigjLiljgjJI) rjl Jg^* 
(WO rugjuljgj) Loi>g 1 rjbAjJI Lo^jojjjli (jjlajUj/j 
5 fiifjuu iJ)Ulia.Ulg 1 ( V V A fogjul jgj) g (5jl£xujjLII 
(VV»A fugjijIjgjJIJg . U^l cUjiJI JjSJI «i>!Jua!J jay 

Lnl 1 clsjuJaJI jjS) OjjSj j^xlcpjijl yojiiJI gib 
JlsaJIg (ULjjJI jjoj&JI JSLuu (S^JIg ( VPfi) pgjuljgjJI) 
(J) cULfASCig dJLioi) oSy cuicg 1 jlbxjuuLiLU JjlaJIg 
.(fugjuljgjjl) CJUJoaj LfcjJc ^fcu djJLac 
(JjgaJ (^Jyti (J£ L^raibl ^gyo cUIaSlII abib P^g 
olouyi yx jLaJI ji)^< (oj (y>g t jlc^Jj ((ugjJljgjJI) 
(WO (ugjijl jgjJI) jUXic Jioil Jail ( dSU9^ oUiLuum olb 
c iiaiSLnJIg ctul^jJI i^ybJI (^n rtSUjixll d^jEb 3Jtig t 
I^d&Sjuujl! jyJI - (SjSyaJI ijtJI cUln£ UxjI ^SLuSg 
ijlaJI yg^pjjO^-( J Jl3jlLfi3g (j 9( c jlyj) 
c ^aUI (jlj ( VP A (ugjjl jgj) JaiDl oLb^xJI gSsXiS 
- ijaDl (j&g - (V V(S (ugjjl jgjJI) l^jj) ugryxll (^Suug 
(jlc JgjcxaJI lSJs5 1 (SySyxll jganJI l)/) rtju^S 

^igj U djjlbajijjl a^l/i g&g i (fogjjgjgJLJI) yooc 
(5ggj i_9^9 ^_^3 (j£ l+iiSUg 1 rtajuiix)! ^ 



( j^ ff 111 3 1 Ljj.9) 




1^*' ^jjl ^ 111 j 'i* II SjJbL^i j ■ ■" *■ : 1 1 * 1 1 
UAjLUI /' M a I in n I I M n*?l t ti'fllUtl lj ftjLftJI 
a I ^ s ^ I I i"il >~ j 111 I I i s l I 1 1 o in j 1 II I \ #~ 

t U» it A II A I I j 1 1 j p 

<t h H '1 jjj jg^JI j 1 a & 4J)iaj ^L^[ : lIJLj 

j4 f 1)9-11 ^IHf)'l'll Itl^J LlA£ t 3^19 

BjUJI jjja (j'nVn jl Aj^Lb < jajJI 
jU>ll9 jLS-oJI jjj J5 (j'n"h 23Uallj 
J9-SJI jl >^|^ U 9-A9 t eiAl9 Sla^ 

1 H-il aj 4J9 §91x9 

>4-il q* <lI 1 oXa 




(tj-il "ni'ijj cljjjjt) |d\^W aim 

jg-SJI jl ^CijLuil (jUI 3-oLttJI 'ri 1 1 mi II 

• lUIajI f . t 1 o i [ s * *i « 1 jLS Lq 
J-qI ft q JLi^l ^1 10 r dJJU i {jj liiu-jf) 
u^-UJ t ( (jj^-SJI 1 II) oU-uj dAic j_o 

■ f p . . «« „p** 
^9 ^ l>±iS L-alc LbJi u-fil^jL-fiL ^Ifllg jLc 

* iULsaJI 1 j 111 1 II j_o j^UI g-ui^Ii 
g-oi^j* ^yJa jLaIlc^I Iaj ^jjLlJI dJJj j-og 
j-cj 3j 1 n r j!a£| j^j ^9-p> o^-L 09^' 
"■ ^ ' 'I ^ *~3 o ^ ^ ^Ja j g ^* a j ^{^ i r * i * o I) 

0.U I j>^-" lH " ll *' 1 "' ^ 11 (-AjLuLQ yJI 
"igihS jl yJJ 09-^11 i^-iLlj 

4jLl5 ^ Jpl ^'aJI £JLaJI jl a i Big 
£^JI dJ^Io (jjs ^Lc ojLjj2_i )9 lJlII jjola 
{ jO** "'3 1 1 Lj|9 - S -'L J 1 Q *'.',*' .' r 1 ^1 "' 'Iq }: 
: d-u^UI ^jULiJI j4 Jic (jJI iU-ijiJI H-i^l j-uiu 
^lIaj ^ j_uitUI Ala i pLIj r 1 o uiJI j| : ^9! 
jLS La5 LcljJ) '"' >" ' *j £ JajljUlg jg| '"'^"H 
2J^Lc .19-3.9 I 1 1 r (Hull ^HJa ( ^rtTff 1 

^9-3.9 1 p.' 11 ) CiljLsJI j-o 3JLLflj 



cjLI CiJui 9J i"iH'Q^9 tlj>^-j 9J J.c rt.JU 
ItlA L^_ka_Lij_i 1 9 i 3 a j 3 1 1 a ^ 11 a l ( 
jLuij^Lj Jsgj-sLjjJI jj^S2JI i 3jm jjLSJI 
1 3^AJd Ia£a AA9 ^| £ T n rt I S ^aJI |j j_o < 
jdlialll I'aa ^l9J ^ic la^au ^aJI I j j_o 
jlj^J j^ - <lini J^l (jJI - £JAaJI 
J^i (>ajill ^-1 j^9 J^J^ 1 J*^ 

• I N^Jft ^ ^ Ji 1 1 1 r I I 

JJJLLC ^ II jjJLlI ) h&LtJL4 ^jJa JJJ^I I AJ_J 

-oj] (jJL^j) ^j 1 ■■■ y<| jdJLsdl lu^l U^lc 
jp) i 4ljjLa_ka j 1 . jl u'a j9j^j aj-c 
o Ji i j 1 1^ 1 ^ I 1 j 1^ ^ ^ in 1 j l t-i j< 1 1 i^aljJI 
+ itk'i 1 j ^ j Ua^i l j i jV o l LaIS o jj jj 
GLi,9jjJl jL SjJkLiaJI (jli^j) j "' c aaxjI 
j \ 1^ ^ ; >| j V q | \\ f u< r-i J-*v*i 3 * "3 iaj | 
^jlc^ l J^^UI g_aJj_t_ii AJdljJI j4 dg-iaJI 
><s^l jl (>^9 J ) ■^■^9 1 ^LIa5 jh i H't II 

| Q \ *i <» a 1 Jj-LJ^jiill '"I a j ^ I ) j I «- ^iU'i^ 
jjQ Q AJ P9-k3 AicaljJI jj-C ,jJI J-tiJ 

j I A*l "l AA I ^ *fl I Ol ^ ^ t~ j III I f p l j^7 I J Xl/- - */) 

cJj^t'i'j 49-iiaJI ) jjaq jLS I'jLb ^ JJ>t-ll ^ 
|Oj j-og ^ r 3 || (HiLa.^a Ur-l UjjuLq 
dljAAJI p^joJ JJp (jicl ijJI jj>UI ^l>u 
( ^LajjJI H^a.j_i>JI ) — j <-fl>sij Uxj ( ^jj^l ) 
£l>V,9 £ CiL^^dl jA^lj' l^g.'iiii jLS j|9 £ 

* (>I^4JJI AA^AjJi) j <-fl>A : J l^Ja 

^SLi>oi|l (jiiiJI dljjf^^^i aim 

t SitjtjJI uI^aJI ^9^1 j-ft LlxJ^ ^^LHJI c^-kaJI 
Agjtxj '"'*J7^ j-o dAjaj |Aj La aI^jM jl 

£ A^^^^S UJ^C^^^^ J^U^^I ^^j^U^^ j^C9 
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V* ^Y'(J>«i>i ^A) J^^ll iJjJI 



:piLD uJUo fjj (jfl^JO j|(p : QjIj u 

/uJM 





^jbjlc (Jjj i-SLXji) (ucjjJI Lol c cUjuuuuJI (^LXjujuuI) lSuuuSI <ybl/xJI (^9 .. ! itojLJLfugjJI cLuuul lo 
fuls (S^JI 1 (y^j 3J>2yj) ^ju^ji^aJI fuSisiog (^sio !! Il91uu5I £yj a^SlC A iJl^a aJL> cU_^xjJI o:v2> 
. (iflxuiOJI)^ ctSgymJI (^Ixuuuul) cbjJij cui) jjiajlc jyxlc orxj Jjxoj 

? (jjaj i&xo) : ^La^JI jjoo (jlc jlif Js^alj "n.nll HjIaj Lie J ■ 

, , „ , „ # " ,f 

v < u A lftJ| ubj^l ditafl uIaj JllS ■ 
SjU i-i^l j^J ujiliaJI jjj ^jxalj 1 ^gjLTJI lxILTJI JuaJL CiiS jjLIj Sjjj ^ ajI aLc 

! *Lj\jJlJI '" '" tl * a < ajjlll dZiiial jjualil vllSI^a (jUSJ t IxiJ^j fLjjJUl 

. ... " . "... ' . f 

djjUJI LAgjiall IjJaJ jiJ < ljIxIjIALS I BXLtm jia-i ^211 jLii^l j-o jac ^JL ^ic jixa 9 

axalaJI u^uJI jjJI i"i(syil i a^SLoJI |flU-ij (jlc ^ \r\ m'i (jUI JjsL&aJI jJagj' ^.icg 

^ p ** ** 

\ <lj dJI ^9! ^ ill U t I.Uttj uaiII lift 4>Sjs dJL yic ujJai iixi 9 ■ 
^Lillal jji pc^JLa, c 4xiiulll ^3 ^3 1 j Iaa 1 «j« "i L^IS 1 SLualaJI Cib-jiU (j4-a9J ^jJaj ^ 

Sj^JaZtil uLfi^bJI ^ a^L (^bU^I ^ic irl m'i < uLlLgD <io iiH'ij <uUjI 

ijiLflLjl jAlj (J5 LjlSLa 1 i_hLjI ^9 i ^"" 'Q 11 axIS-j £i£zli\ fa t e.L^±ki\ ^glc <Luilj.il 
^ 1 1 q-) II dijLag < ljajJI ^gjlag-o 2x^^ldl a a a j ^LjxoJI *'"*« jujj^j alxtt pLocf 

Jg^l j_Sj-qJI (jic 4j ("1 1 ifi *\ < <i 1 1 aj'iall 2jwL\ ^jViiih {J ic aii^iW lj! H il hi n II ^ 

jdO jic ylc {)>HJI Jjlgl (j-fl " j **"■' j 1 ujjjf" 1 u^ 1 a (jUI <Lmiilll SjjAUI " >«"«-! 
jjiJI 4£jju ^-ka-sLS c-9jaJI acjju u^jj : uLkaljjLa^l AAA J9I t djuiiLui^jl CiLidljXj^l 
i ( 4xjjbJlj lungJI ^ in'iall jLldl gJ» ii i nn'ill LLfij j-ljiJI ) i ^IjJlII ^ dLI'jj 
1 yjiiUu^jl 2j-uu1II (jlajAJ udLxo L§SiJa3 Jaa Lm (j^aj^ll ^lc 1 fl Sxj bj lII^La L4IIJ9 
j 1 ifl4 (jxj AxjiabJI ylc ' !■'«]'*" g 4 'ij ig 7 a f jjiaJI ocjjii jl clajiagl 1 ell j jj) LaiLbjl9 

t j ir-ll I JxfllilLftJIj sgjilJI 
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(MOERAKI- ^Ijj^jJI) J9 iuo* 

TL^gJgjL^JI clnl r Cjjjl^ ^xl| jgji-oJI Q-c £ tar ui ubjxJ Jjd - 
. ajii^ o-° i J a "' Hg Qjj^'U ujji jJoloJI dcJlj Lou I 

pgjUMJLaJI jglu ^jjJo (Ji uJ (^^IjjgxJI) jg^iuo Lmj{ 

. r I n l| &3 ri 1 1 1 In l | i i m I rj j l| S *' J S UU H l | l—ll B ' Ul 5 I I I tZl l ! J JJ ^1 1| J 

laiaJ g , culuu (J^jlLd Tg 1 1 j 3 i p oLuu LmJl ^ I ** cLrJLcJI ^ n v > | 
P-lj 0' Vyj^JIs 1 ° L ^ UJ 09f^° 1° ^-H jl^+ll ^-Icuvl (jlc OjjdJci 
jgSnll (JO-cj jl Cajls , iSj-iJI n I m 111 n , (JjLmJI Imn^^i 
ijcLC-t , (^JaLiiJI ^J| iIiSj^j Cijjg otj jbuJI ^J3 i"i'if)^l tJ iJ| 

. ajiill jj) v5>^illg j^JI 0° j g^" !! oi™ 

tjcLCjJIg ijclu ijx ajLc LmJl f^agj ijajIjJI jcixj jl 1 jul^c I|j 



"I"- 1 " ajjLj Cj|j^ Imil Iouoj jgji>il!g uUa jjjiu ojjul Lt&jj fJjgj 
oifflg S fi j 8 p 17 I v-i i | 1 "1 i j e p j ?| | j **> I ti ftlflj H | | j p i"i Ui fi in 
( !!!^LJ>DJ|-(^xiaJ|-LLUjgj -(^liOjill- Laujjb) Jin ojiii ^lfi| ajjgj jgiuaJI 




OLogkiJI cLu |p 



(Jjd LOLSl dliiD djtjbjjJI oujiLJI oil ! (-ELaj ^i 1 "; 



. (jojlJI p i n 111 ijJLc ol^-° iSl 



oluujLj ijciji Lmj jLSgjil i_^JI pJLcJI oi i ~>gJI ajLaJI i_ r m auugliJI axJaAll ajLaJI- 

" . fi n 1 1 (j°jl CM 9 <-dJUj (Jj 



, Jalg |. _i jt ri'i (JxleJJ ojuLijjil^ oloUo ^JJ aliajg tLoJI '/-^ a /*;'"'.' iSJJUfll AlnaJI iJ3^"_' - 
(jig 1 tLibiJI (SaJ Logja^ pU^jJI oj.i£> jjujbj Ld lamg , pgiJI cLul nTnlln" ^ nau (_LacJ| ij.nx.jg 

. bajnjp LjLjj^oj Jo I ri T *> Jj I ^ic <_J.xLc.JI ajnxi ijxt ■ pgjJI alii 

iSgjii aljxJI 6 >5>l= vj'9 ■ (JliLcJLJI plr il niuiilL JLs jJI O-" ij-l^l Slj-nJI cL^3 Jslcd ijl plcJ Jxo - 

,oLi|j| pus o-d J+^i jgu^ill p-D oi plcJI f-o ' J~?>JI oj-^ls 0-° 
. 1 "iinlj-^JI ijxt fig i inn ijoLiojJI plo (jl pJLcJ Jxo - 

. Ui h ^ Jjy H 1*1 1 | QXJXlj " j n n l | *N in ^ jn ^ f i - 
. (,JCLCjJl r ' I B S 1 i "*s n |JjujJq t|^3 J ' ^- i^l I r ^ t |"|Xfljj « c l " ■ ^ p jn I ^> 'i - 

. rirlinll i_ijLdc 6-£>j.-i Cxi jgau ^aJI ajogJI l-lSoSJI gxo 6 jxo jJI i_jL^g^ - 
. pi i mil {J jj Inlniinijll i^lc (jLujujJI 6 axl hi n I ,i5gx< jJI cuixJI gxo - tMuJg - pLdlll - 

! Inmr n ijgjLiaJI iJjj nr Infi i"ir ing |i| llnliS i (jj ijAxu clxJIg CjljjJI - 



AbQar Scientific Magazine 



faculty of science I cairo uni 








(uitxnJI 3jc jJ^Jb I ilrxcl 
< * ia a Jg-AJ 2JLuij a^jLa (jjt j-ig dji jxag ' 
t is M.r a t-JIJajg i / "" aj t]jjxl jjj gj& 

jil dJLuijJI jl dlJ'A (jJj L-ujiLllg i dig ^jjjllig 
i£>aj jl aj>j j-o J-fl» <_jjx2lg ! yLili cU Ifllljj 

jajJI g\$JS% Can gj cJ>1j < <li-9 £jALug t amn 

ftp > 
, dlaiifll 4iSL!i 9] i cUJI A Ami (jilij aILa ! <u>aiJ ; 

* * n . f . * 

aaaI (JjxLqjijI j^XSaJI ) A * ^ ^ " 1 lxijxI i^uij^Ug 

sLjxiJI jjJa t-ixS 2j51j t 2 lb t 1 c ciigjlo 

(jja Cilgj_ui jii S Jala 4lS cJJ'a ,aj Alflg 1 Sjtlllg 
j-oSi' aIa>j.9 ' ( jLLdl) (jlc Hjj'aJI 31m 3 II ^XJa| 
SjaJI ,aglc <llaaI ^js Ail jaltt-i iLa < LoaiiI 
, j^xsL&JI I q Si i'" !>| asj (jOAaI joI5aJI) Laic < •"< Jlii 
(jJa Igjj&A Ori*- 1 " ft I II J-S t dill Haaj 

, ^aI O II Q I ^ j ^A \ M 1 I i A ljlA J I I III 



WW pic Ala t jjji-J-ll ijj dJLilcl jflj' y-i>c .ailx Jaj 4j| 
(jlc J-ni i <LuUJI ,alg ■SaS.H Jgjal ^ 'a (jjjo*, cjI j-o 

gjiAjj ^ I3 jLig i LjaJs jujj aUL ^Llag t j-o 
<i 1 illgllj HajJ^I ^iLflJ|^JI AjAjjJI <lI jLSg < 'flt] 1 '- 

( jAAaI aaaI JxcLaJiil / ^Lsdl jglSAll ) oj\ ( aaj 
yjj «aaJI .aJL&JI ^ SjaII cUlc jLS £-i.a-3 I aj m* ^Lc ^ 
l^Ag i Hjaglll SiilflJI gjjgaJ t ^jAj^^I ( jJI^xo) ^9>iilo 
; ({ytlyt) ^1 (^jI jaISaJI) JHV'iI la^oJI cJJ'j 

j l AO I lll ^jl / I I III J f j A 1**1 j| C ^ 1 I I l^L^g^|| 1 llllll 

(oILuijJI) 21ajj jjj Til (Alij jajqJI (jJlg. (jjUoj^JI 
LjULxSJI ijjo (jAJiaI joxSa) J] ^ ju < aj 1 j; mil 3jj a II 
g jl b 11 J , ( ."il iiiiA J 7->l J| n a ^ o^^l 

LjJl jLsUlJLl ijI'i'dH (jLS UIA - t ^Ll5 Al ijftloll 
^'il fj'l r ( !i 1 A I oi l i**ll A J I o A I I3 2-LjLjJJ-flJI 

A±U J-iaa U (|)l alAJa j^Ag 1 ((^jy^SJI La|Llja SjaJI) 
JjoLsx (jJa gin 4aajI a!a t ( j^jjJi) (jJiLoJ^I ^LsJI 
U jig 1 ijlg'i in 1 dliS (aimajj) (jJi (jAlail "1^ ill 
,aLc (jjl 13^111) (jiiigjJI jo "qj; 11 4a£ j-Lcl 
I a" j "I (jUI dxJAaJI tLj^fjLAJI ^aLi4 gd» .fla uilj A 
JLoaJI (ylx >4j ^ (jiJg i WYT ,aLc (jaajf joISa) 
(JiLui (jlc La>c iu'Lag jlclg t 31x12 ^LjI ^ 
j-jjinttllg gjulXII ajar ^ gAg < iLj aHau^Li ( lLa) 
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V* ^Y'(J > Ai^j J^Vl iajJ) 



jx CiaajI ^ t ( Agjju^l < ift'ill ) jx CiaajI Ulxag t ( jgiu^l i in'i'll ) gjt lla (jLc JxIaJIJ) 1 axSLIILi 
« ale j a±aj jl i_lij i^aJI (ajoJI jx jU 1 ' ■'■'*' 11 l*AA oaj oaIaJI sajiaJI 
(j ' ■ ^ ' jLa .aj j-og i jLaJL j-iLu 4jI Agju^l lloj II j^ Lj^Lh^l gxb -mu ^| s g^ill jl ^• t *i g 
. ^gjioJI ocjjii uLixj 3 ijaJI iajjajJtil 1 a 11 a i jLa jiajijl ijlc 3xum1II 
I < »l m a II LaAjajj i^UI ijgAJI 4£jaii ) caiaJI aasj <Lcjjii Cigjj jLa t ^gjaJI 4£jju ^jaaj (jjialjXal ^Lig 

**^l?|5 ^ I- 

) fyi *" *■ Lkajl jdQl '-^ Luiilil ULbg j-a jJI J"" ■ Lm c (jjA^jl <u_iG jgij jl 1 1a 1 21 1 
. (jjJiLlaJI JlgJa^l juUlilg 1 »jLj I aa-s i^lc GljUilj^l jj) ajajjJI ^ aJ jLS dJlS 

C j^jji ja^icj i^kL Uii fljl dJ Luli Jji 1 

, f M ( i; , M .... . c . . " A « . . . 

iluLS U44 uIaa^L ibjJ>J 1 <liI u A±5g t <i u iT>Ug -" A i"i*> mglg 1 j>s>ll lajsjx (jIa_i 4jLoj (jAJ i |>vsj 

**. S . * f «. . .. »» ** S «. . 

j""'" 11 Jga gl Uhjaa-o Jgi J^J^I jljS-^-J ' ^h IJ '-?-" JJaaa jx aUiaj^I g u>2JI gl dxjjiJI HjLj elgau 1 

a AAlg luLflA (jjbUJI %jLj t-fljj oa4>J 09^1 jl <-^3 ' tr^ y^H ^ J 1 ^" 1 ' ""^ j-o 

. <lLS jgUI ylc j4jJI li^LTAI 2g 

i—JLkaJI icLulj i^aJI Lo dJ) (jJs ( jaoj ) 1JU.U44JI t i^ludl 9 (jilaJI ^jjilII I1& a&j i 

** ^ ** »• * »♦ 

t lIuI^UI j-o (J^ji^l aj iV^j Uj ji^flVll S-llVtt oil j i ^nVll ^jJa j-uji t ilh'n y&\ ^jI j 

»» 

1 uUuJI Sill 4j>aLig I ft II laajJL aI a7»\N|I ^jpa jx 
, Jjiiiiiiflll ^ jgxiL dLla jgi; jl ^Luu jdxiLj LulLj ^ jLa 

: Jli|iidl IJ4J ,a2aI jl J9I (^uilII ujuJI lia LI jj ^ 1 

? luullj ujjjLII JjJIIulaJI (jj dlxajJ dxuillL 4&Sgju ^IIU 

.. . . . ^. ^ ^ . . . M 

a2J ( <uux Ajg ii'i iijii'i jx aLflgj'l u 'ilfti'i luuli ( UUj alajg lIlu aJ j^l i^Ia ^Iaj jl (jjl LI 
1" ii ^ a 1 1 1 a H a Ll^jjag 4xagxoJI i"il o a I a 1 4jjj ( i 1( i ii iJ| ^^^^aj jxjXdoLaJI •> ^ 'i iH jji j^ ajaaJI i"i hi a I ■ 
• JgjiagJI jALi gjg ij Ia j ajjI U yJJ JaaLuj <UJI j jL ^jL inhj Lo gJBg I IJDAlgj U L4J >i>^ kJ ''^S 

• • ( v5 ) vjJ| ( I ) O ".V"' 11 .' >j3lail •* aat 11 yj bja jlya " 1 3 ■jo*'. 1 . ■■") .. 



ArAc^\jaj\(yjjjtj& Jljixli jj! (Jjj LLnlS l£^ll9 lAjlc p.jixj [jl cLfiSJU jih. 
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^J„ij oJLuJJJ I hi l-i i i'm |rj I m il r M i ji " A 1 1 1 in cJLjJJ 

, .Min i tdLilg , dgoJI djaJ Ol <Alil 6jjLaj| 
, osjjj Is 3J3l^j ajaaj "^JJJ Ldj p LjLixJI C Jaluu dJIg 
jjou g j-uaJ O'g • oLajjJI lim ogi JAj d jjilj (j| 
Ijjg , 3-iJI J"*»" (jit Lmi-sUg , iiLoIjjsI j 1 " (jIl 
: (jgljJ jJjLuaj) pJLcJI JLfi Laig , LiLs ou (jjigjLo Juj 

g| n ij > m 1 1 \j I rr, I Vri n i n n i n j n-i i «s l | n j ^ n 1 1 J 
^ V ^ I m n 1 1 n | g| ( n V ^> i i I m i r 1^ C. h i j ^ t i j lti l | 

(jjuLuil jlj'-ii'lLo ) , ( ifxujJI uolaJl (ji ningir i OgnJI 
jjAj oi dLJLc |aJ : (Jgj puLs) JLb Lai ( CjljlmnJI 
iSlXUniu (jlloLLog , dlnr kuu djjJ ! ojuLijJII (JjLujjJI 
pair hi II iij-iJ (_JI djlo Jg^i <j\ fiJoiuug 
. ^Liillg rilinllg 

ijj> dLLmg , niinnill oLij'l ^jb flgAUMJ «jju|j| dlimri 
Jjloj (jaJI igjnJI gjD dJi , ImjUdlil ^si GJigJI fiiiri j 
(j JLt i ilf n Jj oaljj Jig , p-mjit osljjJI uLuol 

ii'i ri'i rj j l m il w A Lnl r l | 

' QLuxdojJIg , iii mi pjugJI _d ) 
(Llujj <Jj\) ... ( olgJai) jjjcJIg , tlgaJI 



jjoLJI sllc oul / sla 
p iii g ill ojlidIjjI / 



:| 



dlim ijLS gJ Lcl£> dUL_>b 0-° ^H^f bgjo LiLpj fin ml J_m 
(Jjlcj pLjLaJI CjsjI dLjj <_ja_s iJjb TT dLJj lji^L (jcLiuii 
tSttaj I n mi ->| TV dULib 0-° l^H9 J0 '"t mug jimn t^yi 
LuLi JJaj 0? u-Lt r 71 111 j _pJJIg , jogjuiJI (jit 

jj_D jA g *s l | JxD Ji g n m I I 1 j p if i ) ji ^ i 11 n CC |*j il ^ p 
t £ l I 1 1 111 ni 1 1 111 n 1 j **\ 7 1 n g ^> 1 gjCC n I j ^ "i 

i c l I V i s^i p i Ligjo " ml ^ijl '"' fi g pg t lixuj LuuLlu^I 
tLul g| , £(^juuJ| ijJuLuO>iJI (juii tiixl E aJLtjg , qjj_^jlJ| 

I rr> *s j 1 7 i ^ n j 1 I I 1 I ri^ n n j r in 1 I n n 1 j *s T 1 jg j n l | 

(93%) ji^l 0! ) = ((j^jLS Jja) . Sj hr i n ll 

i"il nil 111 «s |l| ^ n | 1 1 111 77ni I m i j thif! ^ 1 1 | • t*|| J *s jlj n 

r^iiil a^y i U-fii gi (7%) o|g . W aJ emJUJI 

. ( |1id OgnJI g| g^JI iJjld Lmxa 

C fi g V i rj I i m w ■ |l 1 i IjJUti "" j ii'i 1 l| - (^^J IuEJuJgU 

(Li jgjuJo) ^jj pi ejuJI i53^>l Cj ug , oliiiuJI 
^Jj Ciljogjg , 1983 pic Cilill p3 OsL^jJI (jJLc SujuIjs 
, Luiui LuLoJjJ algaj (Cill (80%) (jj> jlij Oil 

lim jjuU (jiD Ji ST"i (jl dJg , liialiOLa ud Jnr ig 
Ml i"i l 1 1 1 in l | ^j_d (JjLmJI pi.J| 
, jiiir l| j~iTiin oLl^JI (jL; 0-"l < oLiill CM 3 < nSl Ji 
JLa ug , fb5|gJ| j i fi ~i i 1j Xl dLiLcul dirlm i eagujg 
(Call (jiiLuiill gjD jLoit |l| ) : (ij" cua pLJg.a) dJj ,_ r b 
j i j Ln ^jJLc S g Iq 5 ji m | j ni g , LuLcj j J a q 1 1 e ^ 1 1 i 
t jLcj c^ujJI (Jgiij (j| dLcuxJJI MuaZj i) , pLru-N 

IfuD {jhg , ( nnin'i oib sLdlclll gjD nillni i Ld i>ilg 
LuLi CM'g-' Ol Ugl 3jJLd , ^ii ^iJ ) : JgBJ anAi 

. ( pLiill fiJcumi 
aijnj Ld ) : (i_Llo> 09^^j) (j-^J^lH t-uLSJI JLa aag 
. ( fisa*. ■ ,j| am EjJniuij (jLuujII JJlc 
: LuLslj] olill iJ| d ■> i^- 3 : Sieo dUJI (jillg 

i-lilr jjljIj LmJ (jli nnlin Jj'Lwj (junS Jajll (Jx 09^-1 
. ( ? lij| cJaiiui Jl U| ... Jgii LI ) Jla 
(Jclcj fijuLajj JjLujj jiinS (_Ld|II (jit Lcul (jga .2 
. ( pJI ... ^buJI Cjjcuuui Li ) gnlii jaug ogjj 
. Lmj lrinT->lg a jAold ^ ouuL^jjJI dLULuj (J93 .3 
. Iojls pjnicglmj j| (J| JjliujJI Ijjilg , Ininr liiiiii jill .4 
ajjolg Ininr liiiiii oig , oILiuj Jg! dcljjj (Cjil ojjj IoiI .5 

. cLLslu jjgj ^| 

JooXuj IsLog , I'liniiil Jgiu lair jisj pgjJI (y> clajul .6 
(Cl LjJoLall bjg , dJ 09J-=>III ol gnin i bLog , Odji>iLI 
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V* ^Y'(J^-C^S^j jQ/V.) J^^ll iJjJI 



l^j^ jjjj (*Safcj o-iJ' p^*J' lj Jbbll Oi- 1 ^ ^ ^^iej 

JaC AlS I iXh JJU . Sj^Jill d£jJ:eJl jjjjtj^ 

J"1"-<l f £iij ji ( jj^j) ' ^"'"^1 ( I ij^-.t"^ l jjjj 

AjjlocJI j U-j-j-> dJ (*Jj£j jjSi Jlj 5 

I JUb ( Luh ^LJl Jl jjtl u4»1 4j£l« 

(\'*,'.' Uh A-u^UjJl ££jLdl) ajCS j 

Jtjjut ^ j»jbj * Ulfi jaajji Jl^la !ib. j 
j^J j-» J^l j\S_3 t wrv aIuj CjU ljt IL>- ^UJl 

: -_uS A^jj cGLdj Jju aILlISu4 

ii jJI ^.buil 0' V ) 

(3jJi»*JI jfiiuH 3 Sj_iLiLlj j>«^l 
• ( J^ 4 f ^ 0i J (3^3^' 





jbsUVl >J jSL*J Ajli I jj ! Awl jjJJ (jj^jj) 

— ^ IjS ( A^l j JLjl J Aj^Uj jUfii jj) .UuJ--v 
Jball 1 dA j Ajbsji Ijjj i l^i ^uj oLiubbjJI 
aTJjuw ^yJlj t (^jula!) JjLu4 ^jl>1 ^4 ajIju 

I Jdi J Aibai CulSa 1 LjUbbbjJI a> j i_Lu 
^Jjjuallj AJjlxll J Aj' : wuuv AJji Jb*U 
fsliJl CJjJ j j^Jl tlib^aiJl JS ^jwji t dj*£ 
CiL^taiJl Jj! CulSj i — U j Aju iluJtfcll 
JjU Jbu! ^^k. Aljl^i JJlj 1 " (jJ^bell jlj " 

, "J j f| . A ( tjjji^jl 5 fl fl 1 j* L'/l J I j^»Ll ■„1^ J 1 

. ifll j -Lvi ClLuabjJI cUic jpSJl 
i 1 Jii j£j ,<J jl J jJI AiLiZSl Ui 

jac i^jll (oJLsJI 1 ' JjKUIj Ji^Uull 
sjji 1 hw3Sl Ji jSu aJ Aji (CijU JSuU) <U£ 

A«_ili J AjtSLo jnJu J ^b^J jb ljJJl» jlSJ t 
. cUaall jo JJbtJl 

AjLobtJ LjUiaLjjl (%ui^ J§ IjULui ( jj^jj) 

U LiAJu uLiu£l («J 4 jJ^udllj AsuLJl 

t a>UuJi ^jSH jjilj oji jjj Ajja Jajjj t 

ji CIU1,„1 Uft jJ3 ( ,^1^ l^J j£ jpljj 



frUlaall 5Ll> jr. AjpUk^l jLjIaJi dllj Lj>t V 
*l a^jUIu j ^jLl> j^ ^.IJall obiJi (jlt 

UjJguI t Luu^JS Shjui) Aai J LJlxJ $i ( jtwiJI J^i 

AjuLu^l jj jlj j I ^pl sUiaJl («ia£.i ( jj^jj) 

(f^LJl AjAC (jitwX LjjUui) Jj3J ( (|«JLuj Aak. 
(4ft j jJ JJI AjUI jj Jjbdl jj_l AjJIjJI 2Lujil J 

|44«la£ij ajU j^JJUdl) AjLIS J (CijlA JSbbi) 

1 ^blu^lj Jiaalb UJjic ^ jJI Jjj ( jj^jj) " 

... Ale (jyj^i) ^ujjJijl JjjtuLilll Alt^ U 
(j^Uuu^jSUl) p^J j^utl 3 Jju Ojjlj Slij Jju jjj 
^inll l^ji J^J (jUt AluJl _>w£Li ( niV Alw 

A>a^ 0Jj> Ale. t A-ui dl^J jrf ALlLS yjl ^iu 

jaijl jpS ! LuiiljJ IjjWUU jlS AjU oja1jl» 
^Ul) jl£§ . Ajijjit j£. JtJjuVl uM jlS t JrfLUlj 

J<UU Ajl jJLu i V^uiS . u imf ^Ij^J 

aJw SbYjaemlj U^j AjM« j A>b ^Jsj i c tJ wJl 

p-'^- 3 -ll-Tin jJ (*ijJl tjA^J ' AJ>AM ^ AlSjQ i 

AjjbJl ojft ! Liji A>ji» (jj^ju) ji ^! <UfcULn 
rthl-r" Aulcu J >> djali 1 IsJb Iji'i Aulcu J CiS^j 

jj^i t I JLA Ajjjji AuaL>^ ( AwljJjl j AjI j^l j£. 

j^ Al* jj>I A-«i jSJj t jj^^iHl j-« jjSLi jl 

jlc j^jii ( bjlSlXw Sjb| (jlfi i-ij-uJ s AwjAil 

Ja^jIaJI dtt Jib . jUwiil aU j J t ^*^ ^ui U 
J 1 kJT li5l 3j^£. >>l jLp* aJjUU jSli («J t 

j-w ^ W AiULui IJU >-LL> ( SUfjjil 

L4I1 ji Aj J*tai^l jj» jj AJL> ' AjjbJl 
AlatS^ AJL> jjilj Jji!^ . AjwbtJbjbtlJ^U t 
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Nanotechnolo gy 



No doubt that you've heard 
before about the word nano 
and excited to know what this thing is 
So don't go far The word ( nano ) is 
derived from ( Nanos ) : a Greek word 
which means ( dwarf) 
And (nanometer) is a measure of one 
thousandth of a millionth of a meter 
or one billionth of a meter 

Nanotechnology : is the study and 
application of extremely small things 
and an innovative technology used 
by scientists to create new materials 
and innovative characteristics were 
not exist before , The first todevelop 
this idea is the American mathematician 
(Richard Feynman ) , in 1959 
You will find the applications of 
nanotechnology in different places 
around you, even if you didn't notice 
that. e.g. In the medical world 
nanotechnology is seen as a boon , since 
it can help with creating a new drugs 
without the side effects that other 
traditional drugs have 
It can also benefit the energy sector 
The development of storage products 
in smaller and more efficient devices is 
possible with this technology 
Such items like batteries fuel cells, and 
solar Now i think you will be surprised 
if you know that the nanotechnology is 




By: Tarek Mohammad 

used also in cosmetics 
As well as scientists countries have 
a great future expectation about the field 
of nanotechnology For example, a huge 
budget estimated trillion dollars until 2015 
spent by the United States of America and 
the developed countries for the development 
of research in this area 

But, as whole modern scientific techniques 
nanotechnology can be considered as 
double-edged weapon The biggest fear 
of this technique is to be used for 
not humanity purposes 
for more updating information about 
nanotechnology you can visit this website 
http://www.azonano.com 
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(miE /ii/i). 



luij lii i)L& £aJ| (LjloaJI) oa>o Ojj .jiilgJI J nn ll ^Jj (gj jjuu) lJ jtujjjiJI tjuuiaj l JjogJ 
jifiiij (_, in fi iTl| jlm ~! I| <_iLmjJI Cji SjLc gjng , olgiwJI dULi ajjjuixlli LSiii (joljujll 

. jjujLllJI JLauJJI <§Jjlo i>t 

(ISaU /||/ |"). 

tjbjill Jg-i jlanJI j^JI aujlirin jj> jlbl 

. (I< a jjjLiaJI n,KI| gjn t {j^ \jj\<, J.^ 

aw /11/ e) . 

nrjnN n j ( QJJ -I i in jll I ^ j| fi jj l| j t^-i r l | Lj jl_CLC_l| {J P "i-J"^" i p | ill V ^ | 

. I E 3 H *** " ) J ID E Q " n 1 n |l 111 |l| 1 "1 1 1 n r l | 



(IA1a /||/a) . 

Jgl f- Ijiil otljj ^Jx (qjjJjjju £jg-?) oAj>oiJI fji Sn ll Jjco 
. pJLcJI ^jJIlIL Jxlcj ojLluj 

airr/ii/A) • 

ljJLd u|jj ni l nr 6J-=4 ^l>=> Jgl g-mg . (ajLijJ qIi i ii m >£) u-ilj>°I h'S^' ^B- 
dan OLolag , <jn S in QjuJIj 0-° 0G < " n i9^J-° <-jlLd dcljj nilnr clj^U plo <"m > , pJLcJI 
^imn-illg ajjuLoliJI j^jb J-?J l - JL °9-' 6I>d| ljlLd axljjj plag , Lajcug CiLcLuu eojju ouJxlcJI 
. Log-j IA uj <^ag-i J-^jJI 0-^-1 9 ojlLelcJI tliAAjg , ^jAjujJI tjbj_D Qjj ^Lc-j 

(IAoI /ll/H). 

<—»g <■ mjh pAjol f Ijiil ocljj ^it (d jilS jLaJj) ^^jjjijll ell rill pJU Jjols 

. < i rigJI dUs (j-D nJLJI l _ r a 

(IAEI//II/ID • 

jjaiuJI (pjgjjgjgJL£J|) pn Vim 1 ((Jgjuuuiuuj £-iLj (JJUlojl2>) ^jUcujjJI 1 1 1 1 In II 

(11/10 • 

. jjL^U ouls nilS Jx^ 0° ^ J9^9+" OLCjaLa elate ul ( ( _JjuJlg ijiino) jgi-SaJI i>^ju 

(h.pvii/h/) . 

In ml jjUou ^ g i K i ll pl^^ij (CjuIj jgjJLig)g (Jjiajgl) jlg-iill 

. ojuIj IT osleJ Unlcijo ( _ 7 jJ| 

(: Euojllg fJdrlll uia^JIg * 
Lcujg filahp 3j-^D tjj^" Jjj (j ^Lcujg , j " ; r fli^j <Jj) aax Jgl jjdjuJI I sled ljr a jojo oil 
- ( : JLdj-II Ld-^ ^g-D-H- 1 Jljj djjld Lmnjjj |J , JLu J I afjD 



2 




Si 






: (Q S I 3-lu j-i 

9_> uilua QLiiu : i . Lil f> 11 cUjjLQJI jIj-luI ■ 6 iii : .a ~>v)l «_jLl^ 
Qju pd\ oJj tflQjio v-iLXfJI 
ilq-o o-Lc : q ki inlgj 

iVjlxfJIvJab 
clolc 

d iS hums l l cUjxoJIg QjjoUjJI Lc&jLuiLluI (j-o QjI^j 
a 1 1 in i I I Qj iJaJ I I iii I ilqjQq 
IdkOl UIC (OLol cljjLOJI ^JjujUllU g^LO 

QR Code Jl plaMuiU vjliiiJI J+o^j (Q_h-i±Lojq 




111 JjuujI dialoJI ulcqjDqjaJI jjuuu iJJ ouaflLuuuaJJ 

ainjoJJ aJUQJLUjJI n^vnnll JjLuUJ lJ^ 



Q https://www.facebook.com/Abqar.magazine 
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Jga^JI fi I II rin l| djaJLSJI ^ I r i-jJa 
^ I r (J I nini'inll i_aj_^ jJ| AJL^Ig 
- : diJLaJI nnKII 

- - - JJjIg-^ - - JjW 

_ 1 ** 1 1 1 "1 _ i l ? m j i | _ isJjjj - Ixclxj - ' c l I " 

- <jj|g - ^Lii - Ij-dI - clalc - jjold 
_ pifi - pg-ii - <gjg - ajdub - pj - gjgii 

. n I ^ - pJ 



Igj-iLa , £j-^JI (j-d pjjuu JJI pjauLD Qjb odjxjo Igsljl jaeg t i t mg ubjjjjj 
3Jtc 111 ^JLc lojjjjI jLoLD , nr mg ldjjjjI jlgj (CjjLujJ , jJld 100 gJLcJ LjLujj 
Lajjxii (J/og Ldjull t i t mg us jjxij l^ju oloI iii n l| ^j) jUoj 10 igjsu 
(jLc. •" jinn , gjjocg ■■■ \§j[ixu pj , (jjld 10 CuL£> qjunjJI In S 
tj 1 1 n i 1 g LjLogJI (jn ii i ^js Lcjj ojj^UI (gjLuj |s| , Lcuj jjld 10 (gjLdi jxuz 
(Jjcu Ld3llc >ug jjJjj (Jju old I iii n l| (Jg^Iiu fLS , n nil 111 1| pjujLljjju 

C n jlmilj ,Ln S (jjj LDJJJjj 

( (jn^igjijJI ) ^JLc JlgjjjJI ojL>| (Jjjjjj Cj-d JgjJ nnin ojJL> iJLLm ) 

( fil-SFill riininjJI (joLkJI 



liT^nin ^JLc. ri Ii injll lili'r i| 
p^ni uagjuug dgj (JJuj-xJI ^JLc 
(: psLaJI 33xJ| jjIxJI pui| ^iLcL 
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